52                                    PHYSICS OF THE AIR
INEQUALITY OF   SEASONAL TEMPERATURE CHANGE OF LOWER AND
UPPER ATMOSPHERE
As just explained, if T% is the absolute temperature of the black surface that gives off radiation equivalent to that sent out by the convective portion of the atmosphere and Ti the absolute temperature of the isothermal region, then
= 0.84!T2, roughly.
Hence the greater jP2, or the warmer the lower atmosphere, if its composition remains the same, the greater the difference between Ti and T2, or the greater the contrast between the temperature of the lower atmosphere and that of the stratosphere. This is in keeping with the observed fact (Fig. 16), that the seasonal difference in the temperature of the stratosphere, while in the same sense as that of the lower atmosphere, is not so great as is the latter. Because of seasonal differences in the composition of the lower atmosphere, especially in the average amount and distribution of water vapor, there can be no constant relation between the above temperature differences — only the qualitative relation as given.
HEIGHT OF THE STRATOSPHERE
If Hi is the height and Ti the temperature of the under surface of the isothermal region above the level H^ whatever that may bo, whose temperature is TQ, then

As above explained, the greater the temperature of the lower atmosphere, the greater the difference between this temperature and that of the stratosphere, or, in symbols, the greater TQ the greater T0 — Ti, and therefore the greater Hi, provided the lapse rate is no larger — and it varies but little. Hence the isothermal region should be at a greater height during summer than during winter. Another way of showing this same thing is as follows :
Let the difference between the summer and winter temperatures of the lower atmosphere be AT2 throughout, and the corresponding difference between the temperatures of the upper atmosphere ATi, then, according to the above theory, ATi = 0.84AT2; roughly. This, as already explained, is a radiation result. The inequality or 0.16AT2 is produced by convection. Now if h is the change in elevation corresponding to 1° C., we have
AH = 0.16AT2A.
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